The public-use March Current Population Survey (CPS) is the primary source of data for tracking levels and trends in United States labor earnings, in labor earnings inequality, and explaining their causes. This literature has especially focused on whether the rise in earnings inequality in the 1980s was part of a long-run secular trend or an episodic event (Autor, Katz, & Kearney, 2008; Card & DiNardo, 2002; Juhn, Murphy & Pierce, 1993 . See Acemoglu, 2002 , for a review of this literature). However, this public-use CPS-based literature has been hampered by its attenuated view of the right tail of the labor earnings distribution due to the topcoding of high earnings in these data. 1 To correct for topcoding biases, CPS-based researchers have generally pursued one of three paths: (1) ignoring the topcoding problem; (2) making an ad-hoc adjustment to topcoded values earnings values, or (3) using a Pareto distribution to estimate earnings at the top of the distribution. For example, a common ad-hoc technique, based on estimates from Pareto imputations of top earnings, is to replace topcoded earnings with a multiple of the topcode threshold, so all individuals with topcoded earnings in a year are assumed to have earnings at 1.3, 1.4, or 1.5 times the topcode threshold (Autor, Katz, & Kearney, 2008; Katz & Murphy, 1992; Juhn, Murphy, & Pierce, 1993; Lemieux, 2006) . However, such an approach may misstate top earnings if the wrong multiple is used or if the appropriate multiple changes over time.
Similarly, researchers using a Pareto imputation of top earnings may misstate those earnings if they are unable to obtain a reasonable fit for the Pareto distribution when using available publicuse data.
Making use of internal March CPS files with their much higher censoring levels, we show that previous ad-hoc estimates and Pareto estimations of top earnings based on public-use data understate mean earnings at the top of the earnings distribution and hence earnings inequality. Then, using a continuous maximum likelihood estimator along with internal CPS data, we produce a series of more accurate estimates of top earnings in the CPS data. These estimates start with the actual top earnings from the internal CPS data, only using a Pareto estimation for internally censored observations. With this hybrid approach, we create an enhanced cell-mean series that allows researchers who only have access to the public-use data to more accurately capture top earnings levels and trends.
To show the value of our new measure, we use it together with the public-use CPS to replicate the level and trend in labor earnings inequality from 1975 to the present found by Kopczuk, Saez, and Song (2010) using Social Security (SSA) administrative records.
II. Data
The March CPS survey contains a comprehensive set of questions on sources of household earnings, including labor earnings. 
III: Estimating Top Earnings
Most researchers interested in measuring long-term trends in earnings in the CPS have adopted ad-hoc techniques to correct for topcoding, such as imputing topcoded earnings as a 2 The March CPS asks about income in the previous year, so the income year is always one year prior to the survey year. All references to years in this paper refer to the income year. Because of Census Bureau changes in their aggregation techniques we use wage and salary earnings for years prior to income year 1987 and all primary labor earning thereafter. Since the vast majority of primary earnings are from wages and salaries, this break does not appear to have a noticeable impact on our results.
fixed multiple above the topcode point, although there is no consensus on which multiple to use with most researchers using a multiple between 1.3 and 1.5 (Autor, Katz, & Kearney, 2008; Juhn, Murphy, & Pierce, 1993; Lemieux, 2006) . Implicit in this approach, regardless of the multiplier, is an assumption that the multiple is constant across years and across changes in the threshold level.
The multiples in this fixed multiple approach were partially derived from attempts to fit top earnings to a Pareto distribution. In particular, following the long-standing assumption that top earnings can be described by the Pareto distribution, numerous researchers have imputed the top of the earnings distribution based on those fit by a Pareto distribution (Bishop, Chiou, & Formby, 1994; Fichtenbaum & Shahidi, 1988; Heathcote, Perri, & Violante, 2010; Mishel, Bernstein, & Shierholz, 2013; Piketty & Saez, 2003; Schmitt, 2003) .
The Pareto distribution is defined by the CDF:
where x is a given value of earnings (weakly) larger than x c , x c is the scale or cutoff parameter, and α is the shape parameter of the distribution. Since the Pareto distribution is scale-free, the mean above any threshold y is given as:
( 2) This provides a simple link to the fixed multiple concept. By setting y as the topcode threshold, M(y) is the Pareto-imputed mean income above the threshold.
In order to use the Pareto distribution to estimate top earnings, one must first estimate the appropriate shape parameter. The most common approach is to assume that the distribution is
Pareto above some lower cutoff point (x c ) and simply choose a second cutoff point above that point -which typically is the topcode threshold itself (x t ) (Parker & Fenwick, 1983; Quandt, 1966; Shyrock & Siegel, 1975; Saez, 2000) . The Pareto shape parameter is then given by:
where C represents the number of individuals with earnings above the lower cutoff and T represents the number of individuals with earnings above the topcode threshold. Juhn, Murphy and Pierce (1993) report that their choice of cutoff points in the public-use CPS did not substantially impact their results. However, Schmitt (2003) using more recent public-use CPS data found that the choice of cutoff point could matter greatly, depending on the frequency of topcoding in the empirical distribution.
As we will illustrate below, this approach has failed to provide reasonable estimates of top incomes in public-use CPS data. This is partially because the income distribution may not be Parato far enough below the public-use topcode threshold (if at all) to obtain reasonable estimates of the scale parameter. Additionally, it may be partially because, by virtue of using only two distribution points, this estimation technique poorly measures the parameter. We address the first of these concerns by estimating the shape of the Pareto distribution using the internal data with its less restrictive censoring. This allows us to reduce the portion of the distribution over which earnings must fit the Pareto distribution, since it only requires that 1 or 2 percent of the distribution be approximated by the Pareto rather than the 10 or 20 percent commonly that were previously used to estimate Pareto distributions with the public-use data (Mishel et al. 2013) . To further improve the estimate, we use actual internal data when available for estimating top earnings, and only using the Pareto imputation for internally censored observations where the true value is unknown.
To address the second concern, we adapt an alternate, but rarely used, approach to estimating the Pareto scale parameter-applying a maximum likelihood formula to the empirical distribution. Polivka (2000) used this approach to analyze categorical weekly earnings data but to our knowledge, it has not been applied to continuous annual earnings data. Under this approach, the continuous, closed-form solution for estimating the Pareto parameter is:
Where M is the number of individuals with earnings between the lower cutoff and censoring point, T is the number of individuals with earnings at or over the topcode or censoring point, and
x i is the earnings of an individual. Using this formula allows individuals between the cutoff and censoring points to contribute to the PDF with their actual earnings, while those at the censoring point contribute to the CDF with the information that they have earnings at least as high as the censoring point.
In Figure 2 we compare the relative accuracy of the standard proportional and our maximum likelihood Pareto imputation approaches, along with the fixed-multiple approach from Lemieux (2006) and Katz and Murphy (1992) in capturing the top part of the earnings distribution censored in the public-use CPS. We do so by comparing the mean earnings of the top 5 percent of the distribution for each of these series with those in the Larrimore et al. (2008) cell-mean series based on the internal CPS data. The Larrimore et al. (2008) cell mean series uses the internal CPS data to provide the mean source-level income for each source of income for any individual whose income from that source is topcoded. But it is not designed to correct for internal censoring and treats income at or above the internal censoring point as if it were equal to the censoring point. As a result, it is consistent with Census Bureau's official income statistics, but both this series and the official Census Bureau statistics are known to represent an underestimate of the true top earnings of the population.
Since the Pareto cutoff point matters for both approaches, when using the public-use data we follow the approach of Mishel et al. (2013) and assume the distribution is Pareto above the 80 th percentile of the distribution.
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For the estimation using our Maximum likelihood technique, since we are using internal data we can use a much higher cutoff, and assume the distribution is In contrast to these earlier techniques, our Maximum Likelihood Pareto estimation of internally censored observations, in conjunction with the internal data where available, produces mean earnings of the top 5 percent which exceed those of Larrimore et al. (2008) . In years before 1993, when the Census Bureau increased their internal censoring thresholds, this
3 Alternate cutoffs of the 85 th , 90 th , and 95 th percentiles were also considered. In general increasing the income cutoff for the lower bound of the estimation lowered the mean earnings of the top 5 percent. 4 Alternate cutoffs of the 95 th , 97 th and 98 th percentiles were also considered and produced largely consistent results for the mean earnings of the top 5 percent.
increased the mean earnings of the top 5 percent by between 7 and 14 percent in each year. In more recent years, the gap has been smaller, ranging from a 1 to 6 percent increase over the values from Larrimore et al. 5 Recognizing that these improved estimates are based on internal data which are not generally available, in order to allow researchers with access to just the public-use data to benefit from this approach we have created an enhanced cell-mean series which uses the actual internal data when available and these Pareto estimates for the internally censored data. This series, which is available in the data appendix, allows researchers with only public-use data to obtain the best available estimate of top earnings in the CPS data.
IV: Comparison to Social Security Administration Records
Kopczuk, Saez, and Song (2010) Although their administrative earnings data may be subject to some concerns of avoidance techniques for tax reporting, this study is the current gold standard of earnings inequality trends and hence an excellent benchmark for testing the validity of our CPS-based results. If results from Kopczuk, Saez, and Song (2010) can be replicated in the CPS data, then it validates the use of CPS data for analyzing earnings trends. To this end, we limit our data sample to Commerce and Industry workers and compare Gini coefficient results across the two datasets.
These series are shown in Figure 3 , along with the results using the raw public-use data with no cell means as well as those using the cell-mean series from Larrimore et al. (2008) and the fixed multiple series where topcoded incomes are replaced with 1.4 times the topcode threshold. The public-use data with no cell means is clearly well below the level of earnings inequality observed by Kopczuk, Saez, and Song (2010) . On the other hand, both the internal cell means series from Larrimore et al. (2008) and the enhanced cell-mean series are closer to the top income shares observed by Kopczuk, Saez, and Song. In particular, the enhanced cell-mean series which largely overcomes internal censoring, can largely match the trends from Kopczuk Saez, and Song back to 1967 when annual CPS data is first available. The primary exceptions occur between 1992 and 1993 when the Census Bureau improved their collection techniques, and between 1986 and 1988, when the tax code changes from the Tax Reform Act of 1986 provided some incentives for top income tax payers to switch their reported income from Subchapter-C corporation profits, which are not reported as earnings in IRS or SSA administrative records, to wage income, which are reported in the SSA data (Slemrod, 1995) . This provides evidence that, with appropriate corrections to capture the top of the earnings distribution, the CPS data can be used to accurately measure and analyze United States earnings trends.
Interestingly, however, the inequality trends found here, and potentially those found by Kopczuk, Saez, and Song (2010) , are sensitive to the decision to limit the sample to Commerce and Industry workers. Figure 4 compares the Gini coefficient using our preferred topcode correction of the internal Pareto series for two samples. The first is the Commerce and Industry worker sample, which matches Kopczuk, Saez, and Song's (2010) sample and was previously presented in Figure 3 . The second is all workers, regardless of industry, with positive wage or salary income regardless of age. In the restricted sample, earnings inequality increased by 21.5 percent (from 0.382 to 0.464) between 1967 and 2004. However, in the full sample it increased by only 5.9 percent (from 0.463 to 0.490). Thus, earnings inequality for the full population may have increased less than Kopczuk, Saez, and Song observed when looking at just Commerce and Industry workers.
V: Conclusion
Despite the common use of CPS data for earnings inequality research, the current methods of correcting for topcoding in the data result in clear and substantial understatements of top earnings. Using a hybrid approach of internal data and Pareto imputations, this paper provides improved estimates of top earnings in the CPS data. These estimates produce earnings inequality levels that are consistent with those observed in administrative Social Security records from Kopczuk, Saez, and Song (2010) . Using this hybrid approach for estimating top earnings, we have produced an enhanced cell-mean series, which more closely approximates the actual level of top earnings in the population than was previously available in CPS data. We then demonstrate that the choice to restrict the sample to just Commerce and Industry workers, as was done by Kopczuk, Saez, and Song (2010) Kopczuk, Saez, and Song (2010) estimates from SSA administrative records Figure 4 : Gini Coefficients for all workers compared to Commerce and Industry workers, using internal CPS data with the Pareto correction method.
